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A scale for measuring self-efficacy for teaching mathematics in grades 5 to 10 was 
developed in this study for teachers in Oman. The participants were 328 
mathematics teachers randomly selected from five educational governorates in the 
Sultanate of Oman. Factorial structure of the scale revealed three subscales: self- 
efficacy for understanding the mathematics content, self-efficacy for teaching the 
mathematics content, and general teaching self-efficacy. The three subscales 
showed strong internal consistency and sufficient evidence of construct validity 
and concurrent validity. The scale has potential uses for both educational and 
research purposes. 
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INTRODUCTION 

Self-efficacy is concerned with individuals’ beliefs in their capabilities to conduct 
courses of action required to achieve given outcomes (Bandura, 2006, p. 1). It 
influences the choice of activities individuals make, the effort they invest, and how long 
they will persist in stressful situations (Pajares, 1997). A strong sense of efficacy can be 
motivating and persevering while a weak sense of efficacy can be exhausting and lead 
one to evade the difficult tasks (Pajares, 1997). 

Bandura (2006) has cautioned researchers attempting to measure self-efficacy in that 
there is no global measure of self-efficacy. An adequate analysis of the self-efficacy 
requires a detailed assessment of the level, generality, and strength of self-efficacy. The 
level of self-efficacy refers to variations across levels of task difficulty. The generality 
of the self-efficacy is concerned with the transfer of self-efficacy beliefs across 
activities. The strength of self-efficacy is measured by degrees of certainty that one can 
perform given tasks. These three dimensions of self-efficacy are measured using items 
that are task specific and vary in difficulty as well as degrees of confidence (Pajares, 
1997; Zimmerman, 2000). 

In the context of the teaching profession, teaching efficacy beliefs refer to teachers’ 
judgements in their capabilities to conduct specific teaching tasks required to influence 
student learning (Dellinger, Bobbett, Olivier, & Ellett, 2008). It has been documented 
that teacher self-efficacy beliefs are powerful predictors of a variety of student- and 
teacher-related outcomes (Aldhafri, 2016; Garvis, 2013). As such, the measurement of 
teacher self-efficacy has received notable attention in educational research. Numerous 
instruments have been created to measure the construct. However, the majority of them 
were not consistent with Bandura’s theoretical framework for measuring self-efficacy in 
terms of task specificity, thereby causing misinterpretation about the nature of self- 
efficacy itself (Tschannen-Moran, Hoy, & Hoy, 1998). Hence, Bandura (1997) 
developed Teacher Self-Efficacy Scale (TSS) consisting of 30 items divided into seven 
subscales: (a) efficacy to influence decision making, (b) efficacy to influence school 
resources, (c) instructional efficacy, (d) disciplinary efficacy, (e) efficacy to enlist 
parental involvement, (f) efficacy to enlist community involvement, and (g) efficacy to 
create a positive school environment. Not agreeing with Bandura’s (1997) TSS’s seven 
constructs conceptualizing the teachers’ tasks, Tschannen-Moran and Woolfolk Hoy 
(2001) developed the Teacher Sense of Efficacy Scale (TSES) consisting of 24 items 
capturing three dimensions of teaching: (a) efficacy for student engagement, (b) efficacy 
for instructional strategies, and (c) efficacy for classroom management. Although 
satisfactory levels of reliability and validity were found for TSES compared to other 
teacher self-efficacy instruments, it represents a measure of the general teacher self- 
efficacy rather than a specific measure of self-efficacy related to the content being 
taught such as mathematics. 

When considering mathematics teaching and learning, it has been documented, on one 
hand, that student mathematics self-efficacy is a predictor of mathematics student 
achievement which is in itself affected by teachers’ practices (Pajares & Miller, 1994; 
Liu & Koirala, 2009). On the other hand, self-efficacy of mathematics teachers have 
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been found to affect their beliefs and practices related to mathematics instruction 
(Stipek, Givvin, Salmon, & MacGyvers, 2001). Thus, examining self-efficacy of 
mathematics teachers is important for enhancing student mathematics self-efficacy and 
academic achievement. To this end, researchers have been studying the measurement of 
teachers’ self-efficacy with regard to mathematics. 

Ernest (1989) described teachers’ beliefs about mathematics as comprising of ideas 
about mathematics as a subject for study, the nature of mathematics teaching, and 
mathematics learning. As such, instruments developed to measure teacher self-efficacy 
with regard to mathematics capitulate two constructs: self-efficacy for teaching 
mathematics and mathematics self-efficacy. Self-efficacy for teaching mathematics 
refers to a teacher’s belief regarding his or her ability to teach mathematics to others 
whereas mathematics self-efficacy refers to a teacher’s belief regarding his or her ability 
to perform mathematical tasks (Kahle, 2008). An example of a measure of the 
mathematics self-efficacy includes The Mathematics Self-Efficacy Scale developed by 
Betz and Hackett (1983) by asking participants to rate their confidence in their ability to 
solve mathematical problems. The present study focuses on the self-efficacy for teaching 
mathematics. 

A number of instruments have been cited in the literature as being used to assess self- 
efficacy of teaching mathematics. For example, Enochs, Smith, and Huinker (2000) 
developed the Mathematics Teaching Efficacy Beliefs Instrument (MTEBI) for pre¬ 
service elementary teachers. The instrument was developed as a result of the 
modification of the Science Teaching Efficacy Belief Instrument (STEBI). It consisted 
of 21 items measuring two constructs: (a) personal mathematics teaching efficacy (13 
items) and (b) mathematics teaching outcome expectancy (8 items). Although the 
validity and reliability of the MTEBI have been supported by some studies (e.g., 
Alkhateeb, 2004; Cakiroglu, 2008; Cetinkaya & Erbas, 2011), Kieftenbeld, Natesan, 
and Eddy (2010) questioned its psychometric properties using item response theory and 
called for further validation of the instrument. Additionally, McGee (2012) questioned 
the construct validity of the MTEBI by arguing that the mathematics teaching outcome 
expectancy subscale is not theoretically a component of self-efficacy. As such, McGee 
(2012) developed The Self-Efficacy for Teaching Mathematics Instrument (SETMI) for 
in-service elementary mathematics teachers in the United States. It consisted of 37 items 
divided into three dimensions: (a) mathematics teaching self-efficacy (7 items), (b) self- 
efficacy for understanding elementary mathematics content (15 items), and (c) efficacy 
for teaching mathematics content (15 items). Although McGee (2012) reported that the 
SETMI is both valid and reliable, the author called for further validation of the 
instrument to meet the context specificity requirements of the measurement of self- 
efficacy. In response to this call, the present study aimed at developing and validating a 
scale for measuring self-efficacy of mathematics teachers by tailoring the content of the 
scale’s items to match the mathematics curriculum of grades 5 to 10 in the Sultanate of 
Oman. The study utilized the structural models of the McGee’s (2012) SETMI and the 
survey developed by Aerni (2008) to assess mathematics teachers’ beliefs related to 
inclusive education. In addition, the study attempts to explore the construct validity the 
scores from the scale by testing group differences and relationships of the construct with 
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respect to gender, the taught grade level and desire to leave teaching profession, 
teaching experience, and teaching load. 

Research Problem 

The originality of this study is three-fold. Firstly, of increased interest to educators in 
Oman is the enhancement of student academic achievement in mathematics. This 
interest springs out of the results from international tests of academic achievement such 
as TIMSS which have shown that Omani student academic achievement in mathematics 
is much lower than student achievement in many Middle East countries (Al-Balushi, 
Ambusaidi, Al-Mherzi, Al-Harthi, Al-Saadi, &A1-Balushi, 2014). Therefore, researchers 
have become interested in factors that can enhance student achievement in mathematics. 
One of these factors that have been postulated as a potential predictor of mathematics 
student academic achievement is teachers’ self-efficacy beliefs about mathematics 
(McGee, 2012). Thus, the research problem being considered in the current study is the 
development and datametric properties of a scale for measuring self-efficacy for 
teaching mathematics in grades 5 to 10 for teachers in Oman. Detailed information 
about such tool is helpful to those preparing and supervising mathematics teachers in the 
development of appropriate training programs supporting the enhancement of teaching 
practices of mathematics. Secondly, the statistics regarding the relationships between the 
components of the scale in terms of general versus discipline specific self-efficacy as 
well as the relationships with other variables are useful as part of the information 
educators use to decide whether to use general or discipline specific skills to foster the 
teaching of mathematics considering the contextual factors. Thirdly, this study adds to 
the body of knowledge regarding the measurement of self-efficacy for teaching 
mathematics. 

Purposes of the study 

The purposes of this study were to report on the development and datametric properties 
of a scale measuring the self-efficacy for teaching mathematics in grades 5 to 10 in 
Oman. The study would provide information regarding its construct validity by means of 
factor structure and group differences with respect to selected variables. The study 
would also present evidence concerning the reliability and quality of scale items. 
Additionally, the study would provide preliminary data regarding concurrent validity in 
terms of the correlations of the subscales' scores with each other. 

METHOD 

Sample 

The participants in this study were 328 mathematics teachers randomly selected from 
five educational governorates in the Sultanate of Oman. They were teaching 
mathematics for grades 5 to 10 in public schools. The sample included 164 males and 
164 females. The majority of them (96.4%) had an undergraduate degree in mathematics 
education and the remaining 3.6% had a postgraduate degree in education. Their 
teaching experience ranged from 2 to 26 years with an average of 12 years and a 
standard deviation of 4 years. Approximately three fourth of the participants had 1 to 5 
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workshops related to the mathematics teaching. The majority of the teachers (82%) were 
teaching in middle socioeconomic status schools, 11.6% in low socioeconomic status 
schools, and 6.4% in high socioeconomic status schools. 

Procedures 

After obtaining permission from the Ministry of Education and schools’ principals, the 
data collection process took place in each school during a scheduled meeting. The 
teachers were informed that a study is being conducted to examine their confidence in 
teaching mathematics. They were informed that they were not obligated to participate in 
the study, and if they wished to participate, their responses would remain anonymous 
and confidential. Those who wished to participate were asked to respond to the scale 
described below. 

Development of the Scale 

The scale was developed within three stages. The first stage involved examining several 
teacher self-efficacy instruments that have been developed both generally and within 
contexts. Four instruments were used as a guide for the construction of items: The 
Teacher Self-Efficacy Scale (TSES) developed by Tschannen-Moran and Woolfolk Hoy 
(2001) to measure the general teacher efficacy expectations and outcome expectations; 
the Mathematics Teaching Efficacy Belief Instrument (MTEBI) developed by Enochs, 
Smith, and Huinker (2000) to measure general efficacy beliefs in teaching mathematics; 
Teaching Mathematics in Inclusive Settings (TMIS) developed by Aerni (2008) to 
measure efficacy beliefs in teaching mathematics in inclusive settings; and the Self- 
Efficacy for Teaching Mathematics Instrument (STEMI) developed by McGee (2012) to 
measure mathematics teaching self-efficacy for understanding mathematics content and 
efficacy for teaching mathematics content for elementary teachers. In this study, the 
items of the scale were constructed to balance between the generality and the specificity. 
Specifically, they were developed to measure teacher's efficacy in a specific context 
which was mathematics content of grades 5 to 10 in Oman. 

The second stage involved analysing the main teaching and learning objectives of 
Omani mathematics curriculum content and textbooks in grades 5 to 10. The content 
was characterized according to the scientific knowledge, skills, and positive trends 
expected to be achieved. Moreover, the Omani educational outcomes were also studied 
such as: the development of communication skills, the application of new learning and 
teaching strategies, the adoption of modern technologies in the classroom situation, and 
the application of sophisticated strategies to assess and evaluate students’ outcomes. 

The third stage involved writing up the items. They were divided into three parts. The 
first part included 20 items measuring the general teaching self-efficacy addressing 
instructional strategies, assessment strategies, student engagement, and classroom 
management. The items were modified to be mathematics specific. The second part 
included 35 items measuring the teacher self-efficacy for understanding the mathematics 
content related to grades 5 to 10. The third part included 35 items measuring the teacher 
self-efficacy for teaching the mathematics content related to grades 5 to 10. The 
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participants were asked to rate their confidence in their ability to do the task described 
in each item on a 9-point Likert scale ranging from 1 ( not at all) to 9 (very high). 

The items were written in Arabic. The back-translation design (Hambleton, 2005) 
guided the adaption of the general efficacy items into Arabic. Accuracy of the 
translation was verified by the research team. Few editing modifications were made as a 
result of the translation. 

Content validity of the items was established by presenting them to a panel of experts in 
the areas of mathematics education and educational measurement and psychology. They 
were asked to judge the clarity of wording and appropriateness of each item for the use 
with the targeted participants and its comprehensiveness and relevance to the construct 
being measured. Their feedback was used for refinement of the items. The consulted 
judges agreed that the items were clearly worded, appropriate for the participants, 
covering the mathematics content of grades 5 to 10, and relevant to the constructs being 
measured. 

Data analysis 

In the light of the aforementioned purposes of the study, the following statistical 
procedures were followed: (1) Quality of items were assessed by conducting item 
analysis in terms of item- endorsement, item discrimination, and alpha-if-item-deleted 
index; (2) The factor structure of the scale items was examined by principal components 
analysis; (3) The reliability was assessed by computing Cronbach's alpha internal 
consistency reliability estimates; (4) Pearson product-moment correlation coefficients 
were calculated between the subscales' scores; (5) Multivariate analysis of variance was 
conducted to examine differences on the self-efficacy for teaching mathematics with 
respect to gender, the taught grade level and the desire to leave teaching profession; and 
(6) Pearson product-moment correlation coefficients were calculated between the 
subscales' scores and years of teaching experience and teaching load defined as the 
number of weekly classes. 

FINDINGS 

Item analysis 

Three types of item analysis were conducted to examine the quality of the items of the 
scale. These were item-endorsement index, item discrimination index, and alpha-if-item- 
deleted index. These indices show the contribution of each item to the measurement of 
the construct. The item-endorsement index indicates the percentage of individuals who 
endorsed the item. The item discrimination index indicates the relationship between the 
item’s score and the total scale’s score. The alpha-if-item-deleted index determines 
whether the score reliability of the scale would increase or decrease if the item was 
removed from the analysis. These indices were used together to determine whether the 
items are functioning satisfactorily in measuring the construct. Reasonable values for the 
item-endorsement index should be between .30 and .70 with an average of .50 whereas 
reasonable values for the item discrimination index should be greater than .40. Items 
with values outside these ranges should be considered for removal from the scale 
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because they do not maximize the information about the ability of the individuals 
(Cohen & Swerdlik, 2010). 

In this study, the values were calculated for each subscale of the instrument: General 
teaching self-efficacy, self-efficacy for understanding the mathematics content, and self- 
efficacy for teaching the mathematics content. With respect to the items measuring 
general teaching self-efficacy, the values of the item-endorsement index ranged from .69 
to .95 with an average of .84 and the values of the item discrimination ranged from .47 
to .80 with an average of .72. With respect to the items measuring self-efficacy for 
understanding the mathematics content, the values of the item-endorsement index ranged 
from .86 to .95 with an average of .92 and the values of the item discrimination ranged 
from .78 to .92 with an average of .87. With respect to the items measuring self-efficacy 
for teaching the mathematics content, the values of the item-endorsement index ranged 
from .86 to .98 with an average of .93 and the values of the item discrimination ranged 
from .68 to .85 with an average of .76. The values of the alpha-if-item-deleted index did 
not show a negative contribution to the score reliability of each subscale. These results 
showed that the items are appropriate for the measurement of self-efficacy for teaching 
mathematics. 

Factorial structure 

The screening process of the data did not show concerns about normality, linearity, 
multicollinearity, and singularity. Inspection of the correlation matrix of the 90 items 
revealed that the correlations when taken overall were statistically significant as 

indicated by the Bartlett’s test of sphericity, % 2 ( 4005 ) = 4255606 , p < .001. 
Kaiser’s measure of sampling adequacy (MSA) fell within an acceptable range (values 
of .60 and above) with a value of .94. Each item also exceeded the threshold value (.60) 
of MSA. Finally, most of the partial correlations were small as indicated by the anti¬ 
image correlation matrix. These measures all led to the conclusion that the set of 90 
items of the self-efficacy for teaching mathematics was appropriate for principal 
components analysis (PCA). 

Teachers’ responses to the 90 items of the self-efficacy for teaching mathematics were 
submitted to PCA to identify their underlying dimensions. No particular number of 
dimensions was hypothesized and the criterion was set to eigenvalues greater than one 
(Tabachnick & Fidell, 2001). The initial unrotated PCA resulted in a factor model of 
four dimensions as suggested by the screen plot and eigenvalues exceeding unity. 
However, based on its pattern of factor loadings, this unrotated factor model was 
theoretically less meaningful and difficult to interpret. Therefore, the analysis proceeded 
to rotate the factor matrix orthogonally with Varimax rotation to achieve a simple and 
theoretically more meaningful solution. 

This analysis yielded three factors as suggested by the eigenvalue rule and scree plot. 
Together the three factors accounted for 64.65% of the total variance. All items loaded 
> .43 on their primary factor. The first factor accounted for 40.77% of the variance 
(eigenvalue = 36.69) and consisted of 35 items with factor loadings ranging between .69 
and .93. According to the content of its items and in light of the literature (Aerni, 2008; 
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Enochs, Smith, & Huinker, 2000; McGee, 2012; Tschannen-Moran & Woolfolk Hoy, 
2001), this factor was labelled as self-efficacy for understanding the mathematics 
content because its items focused on teachers’ confidence in their ability to understand 
mathematics content specific to grades 5 to 10. The second factor accounted for 17.37% 
of the variance (eigenvalue = 15.64) and consisted of 35 items with factor loadings 
ranging between .64 and .79. According to the content of its items and in light of the 
literature (Aerni, 2008; Enochs, Smith, & Huinker, 2000; McGee, 2012; Tschannen- 
Moran & Woolfolk Hoy, 2001), this factor was named as self-efficacy for teaching the 
mathematics content because its items focused on teachers’ confidence in their ability to 
teach students mathematics content specific to grades 5 to 10. The third factor accounted 
for 6.51% of the variance (eigenvalue = 5.86) and consisted of 20 items with factor 
loadings ranging between .43 and .76. According to the content of its items and in light 
of the literature (Aerni, 2008; Enochs, Smith, & Huinker, 2000; McGee, 2012; 
Tschannen-Moran & Woolfolk Hoy, 2001), this factor was labelled as general teaching 
self-efficacy because its items focused on general rather than specific aspects of 
teachers’ efficacy concerning the use of instructional strategies, assessment strategies, 
student engagement, and classroom management when teaching mathematics. 

Reliability 

Internal consistency coefficients for subscales’ scores of self-efficacy for understanding 
the mathematics content, self-efficacy for teaching the mathematics content, and general 
teaching self-efficacy were .99, .98, and .95 as indicated by Cronbach's alpha, 
respectively. Internal consistency coefficient for the total scale’s scores was .98. These 
values indicate that the Self-Efficacy for Teaching Mathematics Scale have a strong 
score reliability. 

Concurrent validity 

Concurrent validity of the scale was examined by correlating self-efficacy for 
understanding mathematics content and self-efficacy for teaching the mathematics 
content to the general teaching self-efficacy. Additionally, subscales’ scores were 
correlated with the total scale scores. Measures of self-efficacy for understanding the 
mathematics content, self-efficacy for teaching the mathematics content, and general 
teaching self-efficacy were constructed by averaging the items on each factor. Table 1 
presents intercorrelations, means, and standard deviations for the measures. On average, 
the participants reported high levels of self-efficacy for understanding mathematics 
content, self-efficacy for teaching the mathematics content, and general teaching self- 
efficacy. As shown in Table 1, the general teaching self-efficacy had statistically 
significant positive correlations with the self-efficacy for understanding mathematics 
content and self-efficacy for teaching the mathematics content. The relationship of the 
general teaching self-efficacy to the self-efficacy for teaching mathematics content was 
stronger than to the self-efficacy for understanding mathematics content. All subscales 
correlated positively and strongly with the total scale. 
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Table 1 

Intercorrelations, Means, and Standard Deviations for Self-Efficacy for Understanding 
Mathematics Content, Self-Efficacy for Teaching the Mathematics Content, General 
Teaching Self-Efficacy, and total Scale Scores (N = 328) _ 


Variable 

1 2 

3 

4 

M 

SD 

1. SEUMC 


3Q*** 

g3*** 

8.24 

1.18 

2. SETMC 

- 

.58** 

32*** 

8.32 

.89 

3. GTSE 


- 

69*** 

7.57 

1.02 

4. Total scale 



- 

8.12 

.82 


Note. SEUMC = Self-efficacy for understanding mathematics content; SETMC = Self- 
efficacy for teaching the mathematics content; GTSE = General teaching self-efficacy. 

***p< .001. 

Group differences 

A multivariate analysis of variance (MANOVA) was conducted to examine differences 
on the self-efficacy for teaching mathematics with respect to gender, the taught grade 
level and the desire to leave teaching profession. Table 2 presents means and standard 
deviations for self-efficacy for understanding mathematics content, self-efficacy for 
teaching the mathematics content, and general teaching self-efficacy based on gender, 
the taught grade level and the desire to leave teaching profession. Table 3 summarizes 
results of the MANOVA. As shown in Table 3, there was a statistically significant 
multivariate interaction effect on the self-efficacy for teaching mathematics between 
gender and the desire to leave the teaching profession. This interaction effect accounted 
for 2.7% of the variability in the self-efficacy for teaching mathematics. 

Table 2 

Means and Standard Deviations for Self-Efficacy for Understanding Mathematics 
Content, Self-Efficacy for Teaching the Mathematics Content, and General Teaching 
Self-Efficacy based on Gender, the Taught Grade Level and the Desire to Leave 
Teaching Profession _ 


Variable 

n 

SEUMC 


SETMC 


GSET 


M 

SD 

M 

SD 

M 

SD 

Gender 

Male 

164 

8.05 

1.25 

8.08 

1.07 

7.18 

1.10 

Female 

164 

8.42 

1.08 

8.57 

.56 

7.95 

.77 

Grade level 

Five 

44 

8.40 

1.00 

8.29 

.78 

7.85 

.76 

Six 

43 

8.26 

1.05 

8.23 

.97 

7.63 

1.01 

Seven 

60 

8.42 

.95 

8.38 

.85 

7.45 

1.15 

Eight 

59 

7.99 

1.36 

8.24 

.99 

7.60 

1.01 

Nine 

61 

8.15 

1.27 

8.31 

.85 

7.44 

1.10 

Ten 

61 

8.24 

1.31 

8.46 

.88 

7.52 

.98 

Leave teaching 

No 

155 

8.26 

1.14 

8.36 

.72 

7.62 

.89 

Yes 

173 

8.22 

1.22 

8.29 

1.01 

7.52 

1.13 


Note. SEUMC = Self-efficacy for understanding mathematics content; SETMC = Self-efficacy for 
teaching the mathematics content; GTSE = General teaching self-efficacy. 
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Table 3 

Summary of MANOVA for the Effect of Gender, the Taught Grade Level and the 
Desire to Leave Teaching Profession on the Self-Efficacy for Teaching Mathematics 


Source 

Wilks ’ 
lamda 

F 

Hypothesis 

df 

Error 

df 

P- 

value 

Partied 

rf 

Gender 

.86 

16.48 

3 

302 

.000 

.14 

Grade 

.93 

1.43 

15 

834 

.128 

- 

Leave teaching 

.99 

.60 

3 

302 

.615 

- 

GenderxGrade 

.96 

.87 

15 

834 

.602 

- 

Gender*Leave 

.97 

2.83 

3 

302 

.039 

.027 

Grade x Leave 

.97 

.71 

15 

834 

.778 

- 

GenderxGrade x Leave 

.93 

1.45 

15 

834 

.118 

- 


The univariate analysis showed statistically significant gender differences favouring 
females on the self-efficacy for understanding mathematics content; F( 1, 304) = 5.94, p 

= .015, partial T]~ = .019; and general teaching self-efficacy F{ 1, 304) = 46.59, p = 

.000, partial 1J = .133. Also, there was a statistically significant interaction effect on 
the self-efficacy for teaching the mathematics content between gender and the desire to 
leave the teaching profession; F(l, 304) = 7.18, p = .008, partial TJ 2 = .023. figure 1 
displays the interaction effect on the self-efficacy for teaching the mathematics content 
between gender and the desire to leave the teaching profession. As shown in figure 1, 
the difference between males and females in the level of self-efficacy for teaching the 
mathematics content for those who want to leave the teaching profession was higher 
than that for those who do not want to leave the teaching profession. 



Females 

Males 


Desire to leave teaching profession 


figure 1. Interaction effect between gender and desire to leave teaching profession on 
the self-efficacy for teaching the mathematics content 
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Further validation: Associations with teaching experience and teaching load 

An additional validation of the measures was conducted by exploring the relationships 
of teaching experience and weekly teaching load to the subscales of the self-efficacy for 
teaching mathematics. Pearson product-moment correlation analyses showed no 
statistically significant relationships exist between the subscales of the self-efficacy for 
teaching mathematics and teaching experience and weekly teaching load. 

DISCUSSION 

Given the unsatisfied performance of Omani students in mathematics, the teaching and 
learning of mathematics continue to be of national concern (Al-Balushi et ah, 2014). As 
such, identification of factors that might contribute to the enhancement of mathematics 
education becomes certainly warranted. One of these factors that have received 
increased credence in the literature is teacher self-efficacy. As stated by Tschannen- 
Moran and Wolfolk Hoy (2001), “Teacher efficacy has proved to be powerfully related 
to many meaningful educational outcomes such as teachers’ persistence, enthusiasm, 
commitment and instructional behavior, as well as student outcomes such as 
achievement, motivation, and self-efficacy beliefs” (p. 783). With increased interest in 
research into teacher self-efficacy beliefs, the measurement of this construct and its 
culturally cross-validation have attracted more attention from educational researchers. 
Building on self-efficacy measures developed by Tschannen-Moran and Woolfolk Hoy 
(2001), Enochs et al. (2000), Aerni (2008), and McGee (2012), the Self-Efficacy for 
Teaching Mathematics Scale was developed in this study to measure teachers’ 
judgements in their ability to teach mathematics content related to grades 5 to 10 in 
Oman. Principal components analyses yielded a scale with 90 items divided into three 
subscales: self-efficacy for understanding mathematics content (35 items), self-efficacy 
for teaching the mathematics content (35 items), and general teaching self-efficacy (20 
items). This structure agrees with the structure found in McGee’s (2012) study. 

The three derived subscales demonstrated good score reliability and validity. Evidence 
for reliability was based on Cronbach’s alpha coefficients, which were all greater than 
.90. Evidence for validity was based on factorial structure in which all items loaded 
greater than .40 on their primary factors. An additional construct validity evidence was 
based on empirical testing of group differences which showed the ability of the scale to 
differentiate between teachers in terms of their self-efficacy for teaching mathematics 
with medium to large effect sizes based on gender and the desire to leave the teaching 
profession . Gender differences on the mathematics teaching self-efficacy beliefs are 
consistent with the findings reported by Cetinkaya and Erbas (2011) who found that 
female teachers held higher levels of personal mathematics teaching efficacy than males. 
Also, the findings support those reported by Klassen and Chiu (2010) who showed a 
significant relationship between teachers’ self-efficacy and job satisfaction. Yet, the 
present study adds to the previous studies in the interaction effect of gender and the 
desire to leave the teaching profession on the mathematics teaching efficacy beliefs. 
Additionally, the current study findings agree with those reported by Cetinkaya and 
Erbas (2011) with regard to the non-significant effect of teaching experience on the 
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mathematics teaching efficacy beliefs. Nonetheless, more research is needed to 
strengthen the construct validity of the scale by means of group differences. 

Furthermore, results of the concurrent validity analysis revealed moderate correlations 
between the subscales thereby suggesting that the subscales assess related, yet unique 
aspects of the self-efficacy for teaching mathematics. These results lend support to using 
the subscales separately. In addition, results of the analysis at the item-level further 
strengthened the internal structure of the scale. Also, results of the item analysis 
suggested administering the items in order of average confidence level. Taken together, 
these results support the use of the Self-Efficacy for Teaching Mathematics Scale as an 
assessment tool for educational and research purposes. The information obtained from 
the three subscales can lead to an understanding of the relative strengths and weaknesses 
of the teachers’ skills in teaching mathematics. This kind of information can help in 
developing professional training programs for teachers targeting the enhancement of 
specific skills and domains related to the teaching of mathematics. 

Continued research is needed to increase the evidence of the scale reliability and 
validity. First, the sample size did not permit an examination of the structural 
characteristics of the scale’s items using confirmatory factor analysis. It is possible that 
the factors extracted in the present study about self-efficacy for understanding 
mathematics content and self-efficacy for teaching the mathematics content could be 
related to a higher-order factor. Future research might consider evaluating this 
possibility statistically. Second, the sample size might have also lacked the power to 
detect statistically significant group differences on the self-efficacy for teaching 
mathematics with respect to teaching experience and teaching load. Future research 
might examine such differences. Third, the scale needs to be validated for teachers 
teaching mathematics in grades other than grades 5 to 10 considered in the current 
study. Fourth, the selectivity of the teachers in this study limits the generalizability of 
the findings. Specifically, the selected teachers in this study were exposed to many 
sources of efficacy information to reinforce high levels of efficacy. Most of them had 1 
to 5 training workshops related to the mathematics teaching and the majority of them 
were teaching in middle socioeconomic status schools. As such, the scale needs to be 
validated in larger as well as diverse socioeconomic school settings. Finally, additional 
studies are needed to assess the predictive validity of the scale in terms of teacher 
effectiveness in teaching mathematics and subsequent student performance. 
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Turkish Abstract 

Umman Sultanhginda Ogretmenlerin Matematik Ogretimine Yonelik Oz-Yeterlik Ol^iim 
Ol^eginin Geli?tirilmesi ve Onaylanmasi 

Bu 9 ali?mada Umman'daki 5'ten 10. sinifa kadar olan ogretmenlerin matematik ogretimindeki oz 
yeterliligini olqmek i 9 in bir ol 9 ek geli§tirilmi§tir. Katilimcilar, Umman Sultanligl'nda be? egitim 
bolgesi arasindan rastgele se 9 ilen 328 matematik ogretmeni olarak belirlenmi?tir. Onegin faktorel 
yapisi, U 9 alt ol 9 ek ortaya koymu?tur: matematik i 9 erigini anlama i 9 in oz yeterlik, matematik 
i 9 erigini ogretmek i 9 in oz yeterlik ve genel ogretim oz yeterligi. U 9 alt ol 9 ek, yeterli bir ?ekilde 
giiqlii i 9 tutarlilik ve yapi ge 9 iciligi ve e?zamanli ge 9 erlik kamtlan gostermi?tir. Ol 9 ek hem egitim 
hem de ara?tinna ama 9 lan i 9 in potansiyel kullammlara sahiptir. 

Anahtar Kelimeler: oz-yeterlilik, ogretimin etkililigi, matematigin etkililigi, giivenilirlik, ol 9 ek 
geli?tinne 


French Abstract 

Developpement et Validation d'une Echelle pour Mesurer Mathematiques Enseignant Auto- 
efficacite pour Professeurs dans le Sultanat de l'Oman 

Une echelle pour mesurer l'auto-efficacite pour enseigner des mathematiques dans des categories 
5 a 10 a ete developpee dans cette etude pour des professeurs a l'Oman. Les participants etaient 
328 professeurs de mathematiques aleatoirement choisis de cinq gouvernorats educatifs dans le 
Sultanat de l'Oman. La structure de factorielle de l'echelle a revele trois sous-echelles : l'auto- 
efficacite pour comprendre le contenu de mathematiques, l'auto-efficacite pour enseigner le 
contenu de mathematiques et le general enseignant l'auto-efficacite. La trois sous-echelles a 
montre la coherence interne forte et l'evidence suffisante de validite de construction et la validite 
simultanee. L'echelle a des utilisations potentielles tant pour educatif que des huts de recherche. 

Mots Cles: l'auto-efficacite, enseignant l'efficacite, l'efficacite de mathematiques, la validite, la 
fiabilite, pese le developpement 


Arabic Abstract 
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German Abstract 

Entwicklung und Validierung einer MaBstab fur die Messung der Mathematik Lehre 
Selbstwirksamkeit fur Lehrer im Sultanat von Oman 

Eine Skala zur Messung der Selbstwirksamkeit fur den Mathematikunterricht in den Klassen 5 bis 
10 wurde in dieser Studie fur Lehrer in Oman entwickelt. Die Teilnehmer waren 328 
Mathematiklehrer, die zufallig aus funf Bildungsgouvernements im Sultanat von Oman 
ausgewahlt wurden. Die faktorische Struktur der Skala zeigte drei Subskalen: Selbstwirksamkeit 
fur das Verstandnis des Mathematikinhalts, die Selbstwirksamkeit fur den Unterricht des 
Mathematikinhalts und die allgemeine Lehre Selbstwirksamkeit. Die drei Subskalen zeigten eine 
Starke innere Konsistenz und ausreichende Beweise fur die Konstruktvaliditat und die 
gleichzeitige Giiltigkeit. Die Skala hat Potenziale fur padagogische und Forschungszwecke. 

Schliisselworter: selbstwirksamkeit, lehre wirksamkeit, mathematik wirksamkeit, giiltigkeit, 
zuverlassigkeit, skalenentwicklung 


Malaysian Abstract 

Pembangunan dan Pengesahan Skala Pengukuran Pengajaran Matematik Efikasi Kendiri 
Guru di Kesultanan Oman 

Skala pengukuran efikasi kendiri untuk mengajar matematik dalam gred 5 hingga 10 telah 
dibangunkan dalam kajian ini untuk guru-guru di Oman. Para peserta terdiri daripada 328 orang 
guru matematik yang dipilih secara rawak daripada lima governorates pendidikan di Kesultanan 
Oman. Skala struktur faktorial mendedahkan tiga subskala: keberkesanan diri untuk memahami 
kandungan matematik, keberkesanan diri untuk mengajar kandungan matematik, dan pengajaran 
biasa efikasi-kendiri. Tiga subskala menunjukkan ketekalan dalaman yang kukuh dan keterangan 
yang mencukupi mengenai kesahihan konstruk dan kesahan serentak. skala ini mempunyai 
kegunaan yang berpotensi untuk kedua-dua tujuan pendidikan dan penyelidikan. 

Kata Kunci: efikasi kendiri, efikasi pengajaran, efikasi matematik, kesahan, kebolehpercayaan, 
pembangunan skala 


Russian Abstract 

Pa3pa0OTKa n \ i i cc i anna IIlKajibi ll sMCpeima MaTeMaraKH 11 pcii o ia i;a ]111 ii 

CaMono/iroTOBKH .i.isi y i in ic.icii b CyjiTaHaTe Oiviaii 

B 3tom HCCJieflOBaHHH jx jis yuHTejieii b OMaHe 6biJia pa3pa6oTaHa mKana ouchkh 
caM03(j)(j)eKTHBH0CTH qjra npenoqaBaHHa MaTeMaraKH b 5-10 KJiaccax. YuacraHKaMH 6bijih 328 
yuHTejia MaTeMaraKH, cjiyuaimbiM o6pa30M OTo6paHHbix m nara o6pa30BaTejibHbix Myxa<j>a3 b 
CyjiTaHaTe OMaH. OaKTopiianbHaa CTpyKTypa niKajibi BbiaBiuia Tpn noflimcajibi: 
CaM03(j)(j)eKTHBH0CTb JX JIS nOHHMaHIM COflep5KaHIM MaTeMaraKH, C3M03(j)(j)eKTHBH0CTb nnx 
npenoaaBaHHa MaTeMarauecKoro coziepxcaHiM h caM03(j)(j)eKraBH0CTb o6mero npenoaaBaHHa. 
T P h no^mKajibi noKa3ajiH cirabHyro BHyTpeHHKtro coraacoBaHHOCTb h flocTaTOHHbie 
A0Ka3aTeJibCTBa aocTOBepHocra KOHCTpyKiinn h napajiJiejibHoii aeHCTBHTejibHOCTH. IIlKajia 
HMeeT noTeHimajibHoe npuMCHCHHe KaK arm o6pa30BaTejibHbix, Tax h nnx HccaeflOBaTejibCKHX 
qejieii. 

KjiKtueBbie CaoBa: caM03(j)(j)eKraBH0CTb, 3(j>(j>CKraBHOCTb npenoqaBaHHa, 3(j)(j)eKTHBHOCTb 
MaTeMaraKH, o6ocHOBaHHOCTb, HaqeacHOCTb, pa3BHTHe mKaabi 
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